Summary. Sex-linked dwarf chicks, offspring from the mating of heterozygous sires with dwarf females, were used in this study. On days 18 and 20 of incubation, plasma concentrations of growth hormone (GH) and somatomedin C (Sm-C) did not differ between normal chicks and those of the dw-dwdw genotype. After hatching, Sm-C concentrations in normal chicks remained comparable to the embryo values for up to 1 week, but those in dwarf chicks were lower. After 3 weeks Sm-C increased greatly in the controls, whereas in dawrf birds it was far less pronounced up to 18 weeks of age and only increased to control levels on week 12. GH was low during incubation and increased sharply after hatching in normal and dwarf chicks. After 3 weeks and up to 18 weeks, GH levels were higher in dwarf chicks, except at week 12 when they decreased to control concentrations.
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Introduction.
The patterns of growth hormone (GH) and somatomedin C (Sm-C) levels during growth in chicks have been studied extensively. Special attention has been paid to hormonal differences occurring between growing normal and dwarf chickens.
Hoshino et a/. (1982) . In posthatch chicks this response is higher in dwarf chickens (Harvey, Scanes and Marsh, 1984 ; Huybrechts et al., 1985a) . TRH, the other GH secretagogue, has also been reported to induce a higher response in dwarf birds (Harvey and Hoshino et al., 1984 ; Huybrechts et al., 1985b) .
In all these studies, the dwarf birds used were defined populations, separated from the control birds for at least several generations. In order to overcome possible differences in hormonal patterns caused by factors other than the sexlinked dwarf gene, we used offspring from the mating of heterozygous sires with dwarf females in this study (Demarne et al., 1984) .
Material and methods.
The eggs used in this study came from the mating of heterozygous sires with dwarf females (Demarne et al., 1984 Using heparine as an anticoagulant, blood samples were taken by cardiac puncture during embryogenesis, by decapitation at days 1 and 5 posthatch, and through the brachial vein of fed birds at all the other ages studied (n = 7 for all ages and for each genotype).
The plasma was separated and stored at -20 °C until assay. GH concentration was measured using an homologous radioimmunoassay (Harvey and Scanes, 1977) . Sm-C activity was determined using an heterologous radioimmunoassay (Huybrechts et al., 1985c figure   1 . There was a difference in RG in the first 6 to 8 weeks since the normal birds had a higher RG. After 6 to 8 weeks, both groups showed the same RG, but at the age of 18 weeks the body weight of dwarf chicks was 30 % less than that of the controls. At this age, male dwarf chicks weighed 2 010 ± 170 g (n = 7) compared to 2 790 ± 146 g (n = 11) for control males, whereas dwarf females weighed 1 682 ± 78 g (n = 11) and the controls 2 254 + 88 g (n = 12).
Plasma concentrations of GH and Sm-C activity are shown in figures 2 and 3. During the prenatal period (days 18 and 20 of incubation), no differences in GH or Sm-C levels were found between normal and dwarf birds. The GH levels increased sharply in both groups after hatching. Between 3 weeks and 18 weeks of age, dwarf chicks had higher GH levels than the controls, except at 12 weeks when a decrease occurred. Sm-C activity, which was also identical before hatching, became statistically different immediately after hatching with the dwarf birds showing lower Sm-C activity ; this activity in dwarf birds remained low up to 18 weeks of age, except at 12 weeks when an increase occurred. Table 2 shows the correlation coefficients between RG and GH and Sm-C levels from 3 to 9 weeks. In control birds there was a positive correlation (P < 0.01) between the RG and GH levels. In dwarf birds there was a distinct correlation (P < 0.001) between Sm-C activity and the RG, but there was no correlation between the RG and GH.
Discussion.
The results on GH levels and Sm-C activity during growth are in agreement with previous reports (Hoshino et al., 1982 ; Scanes et al., 1983 ). The differences in plasma GH concentration between normal and dwarf birds were more pronounced than in previous reports. Scanes et al. (1983) found significant differences only at weeks 12, 15 and 18. However, the same distinct differences at all the ages studied (0 to 6 weeks) have been found in broilers following an experimental design similar to the one used in the present study (Stewart et al., 1984) . The lack of differences in both GH and Sm-C levels before hatching indicates that some maturation has to take place before differences between normal and dwarf chicks become evident.
The positive correlation between the RG and plasma GH concentration in normal birds was in agreement with the previous findings of Harvey et al. (1979) . However, it should be stressed that the relationship between growth and GH levels is not always consistent (Scanes and Lauterio, 1984) .
The difference in plasma GH concentrations between dwarfs and controls may be the result of low circulating levels of Sm-C ; there is some evidence of a negative feedback at the hypophyseal level (Scanes et al., 1986) , but also of lower plasma T 3 concentrations in dwarfs affecting TRH at hypothalamic levels (Harvey and or GH at the hypophyseal level (Harvey, 1983) . On the other hand, a lower rate of peripheral growth hormone degradation in dwarfs cannot be ruled out.
The higher GH levels observed in dwarf chickens may also be related to the fact that, after hatching, both hpGRF and TRH stimulate GH secretion in a similar way, with the dwarfs reacting more and longer to a single injection (Harvey et aL, been confirmed using similar animals as in the present study (Huybrechts et al., 1985a (Huybrechts et al., , 1985b .
The posthatching effects of both TRH and hpGRF (Huybrechts et al., 1985a (Huybrechts et al., , 1985b (Vale et al., 1983) .
The lower plasma Sm-C concentrations in dwarfs may be related to lower T 3 levels, which could result from a lack of GH for stimulating hepatic 5'-monodeiodinase activity in dwarfs (Kuhn et al., 1986) .
